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Assessment of chemical purity of [*N]Jammonia injection:
|dentification of aluminium ion concentration
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ABSTRACT [**NJAmmonia or ['*N]NHjz is one of the most widely used PET tracer for the measurement of MBF. To produce
["*N]NHs, devarda’s alloy which contains aluminum, copper and zinc is used for the purpose of reduction from
8N-nitrate/nitrite to ['*N]NHs. Since aluminum has neurotoxicity and renal toxicity, the amount of it should be
carefully limited for the administration to the human body. Although USP and EP provide a way to identify the
aluminum ion concentration, there are some difficulties to perform. Therefore, we tried to develop the modified
method for verifying aluminum concentration of test solution. We compared color between test and standard
solutions using chrome azurol S in pH 4.6 acetate buffer. We also tested color change of test and standard
solutions according to pH, amounts and the order of reagent and time difference These results demonstrated
that the color change of the solution can reflect quantitatively measure aluminum ion concentration. We hope
the method is to be used effectively and practically in many sites where ['®*N]NHjs is produced.
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Figure 1. Results of aluminum ion concentration determination using EP method.
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Materials and Methods

Materials
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o] chrome azurol S (E= Mordant Blue
29)= TCIL ()& Fall 743ttt pH 4.69] acetate
%89 Sigma—Aldrich (1]5)oA 4%t acetic acid
9} sodium acetateE ©]-&sko] AR5l o thE pH &
5 8N (pH 3 ~ 9 4 (FH=)ollA 4Jsksict, whe- &
7= A5 10 mm®] #lFHold FE (covidien, }%_‘%E)
& ARESHR e pHy 2% pH U]E7] (Thermo Fisher
Scientific, "]=)E AMEst] A5t A4S A& o
o= X% vortex Genie—2 (Scientific Industries, U]=H)E
0]-8-3}3i}, Optical density (OD)i= spectrophotometer
(BIO-TEK, "|=)E o|-&-3f Z4st3ict.

1-1 AN A1

0.9 mL9 pH 4.6 acetate &E8HS A= 10 mm¢<!
tubeo]] W& &, A4k [PN]FEU o FARY 0,1 mI& ¥
1 Ao]Fit), 10 g/Le) chrome azurol S BHAIAISF 10 uL
& A Aa 3 & S A WSkl A el

Fol= pH v]El712 o] §3te] §o49| piEE S A5}

ot m]m

1-2 B394 A9

1000 mg/Le| YFrle FEF2 S48t 47 1, 2, 5,
10, 20, 50 ppm?| FEE V= - o5 N} g2 a0
= Adstarh

1-3 9 A

FALGAE ol 310l Folu 2o WA 0= ALt

2. pH Hetof| [hE ZAO| M A} Al

www.ksramp.or.kr 81



Ho Young Kim, et al

4,5,6, 7, 8% 99 258 0.9 mLE tube?]
Aluminum concentration (ppm)

3,
27k 92 F PNIRHR oL A 0.1 mLig ¥ 2 49 -
50 20 10 5 2 1

Test Control
solution solution

A& 10 mm¢Ql tube®] 0.9 mL2] pH 4.6 acetate L&
A H2 T AR OE dFujg w9 2594 0,01, 0.05,

Figure 2. Aluminum test of test solution by color comparison with standard (1, 2,

0.1, 0.2 mL=& Z7 ¥i & 43ieh 10 g/L9 chrome 5,10, 20, 50 ppm) and control solutions.
azurol S WAAIOF 10 uLE YW & & 4131 3 & T AL
RISIA. o] &, AFu|FY| T FFHOZ Bels) n|te]w EP2] 7% 2 ppm 1ROl B2 2 7}A] g E3
71 3 Z4zhe] G- 0.2 mLA 96 well plateol] EiL 570 3 6 7HA] BEo] BRANS A zsle] M) HElE FHelaty]
nmoj|A] spectrophotometerE ©]-€3] OD & =745+ 11, 20 o]l B o]&Z 0 g Mo] HekS 3ol
o} OD = 543 $oll= pH VE7IE o-&sto] &< setor slekgle wf 7]1& WHds €2 2 ppmZiA|
#Z pHE S48k EFH Gl o] Ao Zpo]7h U= A 2HQISHIAL 1 ppm
o= Es717F AEUT o] AlAR e EFulEe] gt
4. NS = A2t AlZte] xtolof| e Eolid= aelstr] sk EH+°“EE TFAETE J\F%‘}O“‘E
SoHo| M Hat Al ), A 53} 22 ghelskairt,
ERE AR oFe] - pHOﬂ UJr A skt ‘E%OI Lreh
A& 10 mm?l tubedll 0.9 mL2] pH 4.6 acetate L& 7] fiizofl pH #s}o] uhE 842 Ao] oA debx|= A
MG Yo % 10 g/LE chrome azurol S WAAIF 10 ul =2 sholaly] s AL o] &3le] AZ T pH (3 ~ 8)9
S 9 2 Aol 4 AZE 5 A [PN]QEYof FA! A g9 A HBkE SRlsiT:. pH7F Wasr s Ao] ZIet
4 0.1 mLZ gL 82 A HokS skt Al 2l TR 7w pH7F wars A ko R Hel
3 Solli= pH WIE7|E o]8-sto] 49| pHE S5ttt = A& Ukt (Figure 3). 53, pH7F 4~5 Aol o
gono] Hlo] YR MO ThE YFnlk FEo| §oli)
B TR AS s TR [PNgE ok 24t
Results and Discussions o] oFulE AW AFE ¢ pH 4.69] bufferS A§
[PNIgE Yol AR gHrEo] Qe dFvlEs gelst
7] $18fl EPofl L2t Q= HAIA oS- 0]-8-5ko] A[F LTt
EPS] 4% 7ol 5.& B0 20 v 345 SIS AL
Shetl, AR B ES PAATE Rt 2 k) A v
2 8T 4 Slrke Aol AT A A B o)
8 u|5E §eko R SIsH: Zlo] WSt Hebd B4S
Sh2) gFan Ak oFe] oS HhE M| Of) NES 5 A
WS BBk O] chofet Yol SO RENL WS
of Hlastglct (Figure 2). USPY| &20ls 7]%] 10 ppm Figure 3. Results of color change of test solution according to pH (3 ~ 9).
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Figure 4. Change in solution color (A) and OD measurement (B) according to
volume of test and standard solutions used in test

o pH ¥zl doluin] ghes sk Zlo] Fashchs 2
o}
=2

e 22 gRelslr] 914 0.01, 0.05, 0.1, 0.2 mLE 4@
el

11 golo] e ujwstdrt (Figure 4A). 0.01 mLE ¥4l
& 4% A H o8 FIMS TRAn W FrolA Ao
Zpol7k UA] 949kl 0.2 mLE ¥oS wolls B o
n e Frmol A= Mo] ZskA bkttt 0,059k 0,1 mL
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3. gpectrophotometerg ©|-&sto] z}zho] La9] OD
= ZAsto] IRy =5 APHeR Il 4 9l
EAE YolEsitt (Figure 4B). R 5% Y55 47|
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A9} Rk 19l 7M7kgick, ShAIRE OD k] Afo]7h 2o
spectrophotometerg AMESIA| Yl A Q] JLio] & &%]
Akt HulE 0.2 mLE Wo| AMEaE 2388 gFulE
O] =7} F7tel w2 OD gkel S7F7h vldlehAl= ekt
AA oz dFuFo FE7} 20 ppm7HA] GFHlE T
S7toll w2 OD gto] AFA oz Frstalon, dFn&Y
&7} 50 = 100 ppm¢l FEHE ARE5HS o= OD
Fhol saturation®¥]o] AFAlo] HojAl= A& sk,
(PN Yo} A1) 74 ¥ht7]7F 10 =Htol] =]7] grot
4 AEE gRlske o dele A Eole %\‘01 %ﬁ
sttt Sl A8A o [UN]YEU o} ALY &
AHo] AGEEE 17] 98l pH 4.6 acetate 91%—3"—‘134

chrome azurol S 'HHA|ORS WA YL vf2 HoH 9 23
A2 G2 A 4 AIZE & o s g Aol iRk &
o] AL mlas Hpry, of= At A &FulE AlE st
7] 917t =8| Shal A & gk 42 5 vk G of A
LS |tk A g At Al e vhE 4= 9le
o2 ol A8 Zlolet AZsH7| wiEolth, Al 23k
Hh2 G2 A4 A 5 1 9 E22AE E2 S5 oA
A o] 2po|7} A& UA| oFa2 BHelskTt. ol2fdt WiE o]
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Figure 5. Comparison of color when test and standard solutions are added after 0 h or 4 h after mixing of the buffer solution and chrome azurol S.

www.ksramp.or.kr 83



Ho Young Kim, et al

Conclusion
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